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Abstract.—An interactive identification software application has been written to assist 
non-experts in the identification of the families of Chalcidoidea (Hymenoptera) of North 
America. This program allows the incorporation of embedded graphics, sound, visual 
effects, and other features not possible with conventional hard-copy publications. The 
program allows the user to choose from a list of alternative questions about chalcids and 
then proceed through a series of screens to make identifications, confirm tentative iden- 
tifications, review biological and taxonomic information on a particular family, or review 


information on the superfamily as a whole. 


One of the challenges facing systematists, 
especially those working for organizations 
whose mission includes education, service, 
or ties to a particular user group (such as 
U.S. Agriculture), is to make the informa- 
tion contained in the products of our re- 
search available to a wide array of non-sys- 
tematists. One criticism often leveled at 
systematists is that the only people who can 
understand or make use of the end product 
of systematics research are other systema- 
tists. Often referred to as “Technology 
Transfer,” making the results of systematics 
research more widely available means that 
scientists and educators in related disci- 
plines can more easily draw on the accu- 
mulated expertise of the systematist to solve 
their own problems without the direct in- 
tervention of the systematist. The most fa- 
miliar such situations are the service iden- 
tifications provided by a majority of 
systematists for colleagues in biological con- 
trol, ecology, integrated pest management, 
and to regulatory agencies. 

Recently, the author was part of a re- 


search project that produced “The Hand- 
book of the families of North American 
Chalcidoidea (Hymenoptera)”’ (Grissell and 
Schauff 1990). An outgrowth of nearly 10 
years of teaching the basics of chalcid iden- 
tification to over 250 students, the hand- 
book was designed for ease-of-use by non- 
experts whose only prior experience with 
this difficult group of minute wasps may 
have been basic courses in insect identifi- 
cation. Its aim was to simplify the identi- 
fication of chalcid families through the use 
of a pictorial key, which relied heavily on 
illustrations, and short, concise summaries 
of biological and taxonomic information 
that would provide an alternative to more 
traditional (and more difficult) keys. During 
the production of this paper, it became ob- 
vious that recent computer technology made 
it possible to present some of this same data 
in a format that would not only heavily rely 
on graphics, but could also take advantage 
of sound, embedded graphics, visual effects, 
and the easy “point and click” ability of 
todays personal computers. Many of these 
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Families of North American Chalcidoidea 


Morph. Start Over 


Choose an Option and Click on It 


Verify Preliminary Identification 
Key Unknown Specimen 


Review Associated Information on a Family 


General Information on Chalcids 


Fig. 1. Menu 1, the main selection menu. 


features are not possible in conventional 
hard-copy publications. 

To implement this idea Hypercard® ap- 
plication development software supplied 
with Apple Macintosh computers was cho- 
sen. Hypercard is sometimes referred to as 
a “software erector set” (Goodman 1990) 
or personal application development soft- 
ware, meaning that it is a software program 
which allows the user to design and imple- 
ment his/her own programs. The most fre- 
quently used analogy to explain how Hy- 
percard functions is that of a stack of 
electronic filing cards. Each “stack” (pro- 
gram or application) generally consists of a 
number of linked “cards” (screens or win- 
dows). Each of these cards may contain a 
variety of text fields, “buttons,” and graph- 
ics which can be programmed to perform 
whatever functions the author desires. As 
in any programming environment, these in- 
structions may be simple (finding the next 
card) or complex (searching and reporting 
on a database). 


Since its introduction in 1987, Hypercard 
has been used by hundreds of authors to 
generate thousands of applications in fields 
as diverse as financial management, enter- 
tainment, education, and, of course, sci- 
ence. In systematics Hypercard has been 
used to produce sophisticated collection data 
bases, while in general entomology it has 
been used to present a general introduction 
to insects and their biology. While many of 
these stacks are marketed commercially, 
hundreds are in the public domain. 

The “Chalcid Corner” stack allows the 
user to choose among four alternatives at 
the beginning of the program (Fig. 1): 1) 
Verify a preliminary identification; 2) key 
an unknown specimen; 3) Browse associ- 
ated information on a particular family; and 
4) review general information on the fam- 
ilies of Chalcidoidea. Each choice is exe- 
cuted by “clicking” on the text of the choice. 
At all times during the use of the program 
morphological help can be accessed by 
clicking on the small chalcid head in the 
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More Info. 


DISTINGUISHING 
CHARACTERS: The 
Elasmidac are easily 
recognized by the greatly 
enlarged hindcoxae and 
the wavy lines or 
diamond-shaped 
patterns of setae on the 
hindtibiae. The 
elongated, overhanging 
flange of the scutellum 
is also useful, but 
sometimes harder to see. 
No other family possesses 
these characters. 


Fig. 2. Differential Diagnosis screen for family Elasmidae. 


Morph. Start Over @ 
iA Family Eulophidae 


fnireduction & Biology Distinguishing Characters 


In so far as numbers of species are DISTINGUISHING CHARACTERS: 
concemed, this family is one of the The Eulophidae are readily distinguished 
largest of the Chalcidoidea (along with by two consistent morphological 
Pteromalidae and Encyrtidae). It is features: 4 segmented tarsi and 2-4 
among the most difficult of all groups to £24] funicle segments (i.e. antenna at most 
learn because of the large numbers of with 10 segments). The only problem is 
Collecting seeing and counting these characters. 


This is a matter of practice. The other 
STATISTICS: Number of world taxa which may be confused are: 


species: about 3400 (491 Nearctic, 222 Tetracampidae: Some males have 4 
Neotropical); number of world 


Statistics Distribution 


DISTRIBUTION: Eulophids are well 
species: about 3400 (491 Nearctic, 222 Se Ee Ir io 


Neotropical); number of world genera 
al 


Fig. 3. Associated Information screen for family Eulophidae. 
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upper left hand corner of the screen and a 
user can go back to the start of the program 
by clicking on “‘start over.” The key features 
the use of embedded picture windows. The 
advantage of this feature is that when a user 
wishes to view an illustration (denoted in 
the key by “‘(Fig.),” clicking on the text caus- 
es the illustration to be displayed in its own 
window on top of the key. Unlike tradi- 
tional keys, the user does not need to search 
through the document for the illustration or 
even match up the figure numbers to see the 
information needed. Following key couplets 
are reached by clicking on the number of 
the couplet that the user wishes to advance 
to and when a family determination is 
reached, clicking on the family name au- 
tomatically takes the user to a differential 
diagnosis screen which contains additional 
graphics and text (Fig. 2). This screen is 
linked to additional information on the 
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family by clicking on the “more info” but- 
ton. Associated information on collecting, 
biology, distribution, etc., is presented in 
“scrollable” fields (Fig. 3), which allows 
more text to be assigned to any given field 
than could normally be accommodated on 
one screen. The stack treats 20 families of 
Chalcidoidea for North America and lists 
over 200 references. 

The software and installation instructions 
are free and can be obtained by sending 3 
double-sided double-density 3'4” diskettes 
(do not send 54” disks) to the author at the 
address given above. 
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